Introduction
The construction industry is counted as one of the main pillars of the economy in most nations. In recent years, retrofitting works have become increasingly important mainly due to the large number of aged buildings that require sustained maintenance. It has become a prime solution to preserve, upgrade or adjust the functions of the existing buildings. Retrofitting works can apply in various works such as renovation, refurbishment, additions and alterations or even maintenance ( Jin et al., 2014) . The UK Green Building Council (UKGBC) defined retrofits as "directed alteration of the fabric, form or systems which comprise the built environment in order to improve energy, water and waste efficiencies" (Dixon, 2014) . Retrofitting works are often required to improve the conditions of the domestic and commercial structures to enhance their performance sustainably (Gooding and Gul, 2016 ) and meet the current standards of seismic resistance and energy saving (Palmisano and Perilli, 2017) . In Europe for instance, about 60% of the dwellings were built six decades ago (since 1960s), while 70-80% of the existing buildings will remain in use for a minimum of three more decades (Stafford, Gorse and Shao, 2011) . The housing stock is expected to conduct extensive retrofitting works for energy saving or sustainability (Gooding and Gul, 2017) . Thus, it is not surprising that the amount of retrofitting works will be increased substantially to outweigh the amount of the new construction works in some countries. In Australia, alteration and addition works in the residential sector have increased by 1.5% between March 2016 and March 2017, whereas new constructions have decreased by 1% for the same period (ABS, 2017) .
Furthermore, various governmental initiatives such as the Energy Efficient Homes Package (EEHP) in Australia (ANAO, 2010) , the Property Assessed Clean Energy (PACE) programme in the United States (US) (PACE, 2012) and the Green Deal (GD) scheme in the United Kingdom (UK) (DECC, 2012; Hough and White, 2014) have been launched to encourage property owners to retrofit their properties to improve energy efficiency. Property owners may get some financial support to have lighting upgrades, chiller upgrade/replacement of air-conditioner unit, boiler upgrade, insulation and/or solar panel installation (MCCa, 2015) . As a result, the construction industry has witnessed a rapid increase of retrofitting works in recent years.
However, these works have various safety issues, as a wide range of retrofitting works have been conducted under unsatisfactory conditions. Very often retrofitting works are small projects/works that are mainly undertaken by small and medium-sized contractors (Hon, 2012) . Retrofitting works are prone to higher risks due to various challenges including limited safety resources, low safety awareness, poor housekeeping, inadequate safety supervision, insufficient safety training, high market competition, and low profit margins (Hon, Chan and Wong, 2010; Hwang, Zhao and Toh, 2014) . Retrofitting work sites are usually congested with multiple trades of workers operating at the same time, resulting in unavoidable risks, such as limited space to install scaffolds. Workers at retrofitting sites may underestimate the likelihood of accidents when handling proportionally small tasks (Hon, Chan and Wong, 2010) . Retrofitting works may not have to follow a specific sequence of procedure, thus leading to unexpected risks and hazards that have contributed to several deaths, not only in Australia but globally (Appleby, 2013; Hanger, 2014) . Although unsafe behaviours have intrinsically been connected to workplace accidents (Mohamed, 2002) , unsafe behaviour is just a blunt end of the safety problem. It is influenced by a variety of underlying organizational factors such as safety behaviour, safety climate and safety culture (Hon, Chan and Yam, 2014; Reason, 1995) .
Safety climate has been widely researched to enhance safety performance at the workplace (Cooper and Phillips, 2004; Glendon and Litherland, 2001; Neal and Griffin, 2006; Neal, Griffin and Hart, 2000) . Safety climate is a derivative of organizational climate that is defined as "perceptions of policies, procedures, and practices relating to safety in the workplace" (Choudhry, Fang and Lingard, 2009) . It is considered as a psychological climate (Niskanen, 1994 ) that refers to the perceptions held by the individuals at work (Neal and Griffin, 2006) . Although safety climate has become a useful instrument in different industries including construction, safety climate research in the retrofitting works field has been limited (Nadhim, Hon and Xia, 2016) . Despite several studies conducted to investigate the relationship between safety climate and safety performance in new construction (Choudhry, Fang and Lingard, 2009; Dedobbeleer and Béland, 1991; Glendon and Litherland, 2001 ) and repair and maintenance (Hon, Chan and Yam, 2014) , studies examining the relationships between safety climate and safety performance in retrofitting works have been limited. Therefore, this research has aimed to examine the relationships between safety climate and safety performance to fill the knowledge gap in the retrofitting sector in Australia.
Literature Review SAFETY CLIMATE
Safety climate is the employees' shared perceptions from their work environments (Zohar, 1980) . It is "a climate that promotes staff commitment to health and safety, emphasizing that deviation from corporate safety goals, at whatever level, is not acceptable" (Stranks, 2007, p.457) . Kines et al. (2011) described it as "workgroup members' shared perceptions of management and workgroup safety related policies, procedures and practices". The outcomes of construction workers' behaviour can be influenced by multiple factors, whereas comprehending these factors will introduce certain improvements to construction organizations (Zhang et al., 2016) . Workers might act or react with unsafe behaviours for several reasons including, but not limited to: a lack of safety awareness, organizational factors (e.g. work pressure, co-workers' attitudes), economic and psychological circumstances (Choudhry and Fang, 2008) . Researchers therefore have attempted to identify safety climate factors to improve the organisational safety performance. Initially Zohar (1980) commenced identifying factors to perceive the climate of the safety in twenty factories. Then Brown and Holmes (1986) optimised Zohar's (1980) factors into three categories, namely; 1) concerned management of employee well-being, 2) active management of this concern, and 3) physical risk perceptions. Later, Flin et al. (2000) analysed the most common safety climate factors from 53 studies in the UK industry, comprising management and supervision, safety system, risk, work pressure and competence. Early this decade, Kines et al. (2011) integrated four studies to evolve a safety climate instrument that have been validated in construction, food and steel industries (Yosefi et al., 2016) . The safety climate factors are shown in Table 1 to demonstrate the relations with the retrofitting works. (Mohamed, 2002) . Safety performance can also be known as "actions or behaviours that individuals exhibit in almost all jobs to promote the health and safety of workers, clients, the public, and the environment" (Burke et al., 2002) .
In the occupational safety literature, safety performance is perceived as multi-dimensional. It has been measured by several indicators such as lagging and leading. The numbers of accidents/injuries and near-misses are the most conspicuous indicators when measuring safety performance (Hinze, Thurman and Wehle, 2013; Hon, Chan and Yam, 2014; SWA, 2015) . Since work accidents are unpredictable and occurrence tends to be infrequent in a workplace, they are rather insensitive, as lagging indicators, to safety performance (Zahoor et al., 2017) . Considering the above, the deficiency of using injuries as a safety performance predictor has boosted several studies that have attempted to use qualitative indicators (e.g. safety behaviour) in measuring safety performance (Hon, 2012) .
Safety researchers have refined the indicators of safety performance mainly through two constructs comprising safety compliance and safety participation (Hon, Chan and Yam, 2014; Neal and Griffin, 2006; Zahoor et al., 2017) . Safety compliance represents the required core safety actions that are needed to be carried out to retain a safe workplace (Hu, Griffin and Bertuleit, 2016) . Such actions or behaviours comprise complying with the organization's safety procedures and using the appropriate personal protective equipment (Neal and Griffin, 2006) . Safety participation is considered as behaviour that will not be counted as an individual's personal safety but assist the safety development in the work environment (Neal and Griffin, 2006) . In contrast to safety compliance, safety participation represents volunteering in safety activities, helping co-workers with safety issues, and participating with safety meetings to support workplace safety (Hon, Chan and Yam, 2014) . As qualitative indicators (safety compliance and safety participation) might be time-consuming to provide safety performance evaluation, they have been considered as leading indicators, as they provide a prediction indicator. Thus, it is necessary to measure the level of safety compliance and safety participation in the retrofitting sector, to predict safety performance.
RELATIONSHIPS BETWEEN SAFETY CLIMATE AND SAFETY PERFORMANCE
Establishing the relationship between safety climate and safety performance mainly relies on two methodologies; theoretical basis and practical manner. Safety climate is considered a psychological climate (Niskanen, 1994) , which is formed from the workers' occupational behaviour outcome (Zohar, 1980) . Zohar (2003) proposed three theoretical assumptions to explore how climate perceptions influence safety performance; 1) climate perceptions impact on the expected results of behaviours, 2) such expected results impact on general (organisational) safety behaviours and 3) this safety behaviour impacts on companies' safety records. Therefore, safety climate has been defined as a reflection of safety priority in an individual's perceptions which inform the expectations of behaviour-resultant (Zohar, 2003) . To establish the theoretical link between safety climate and safety performance, various researchers (e.g. (Hon, Chan and Yam, 2014; Neal and Griffin, 2006) have combined organizational climate and human performance theories to investigate the organizations' safety perceptions. This theoretical integration has provided a concrete mediation to the relationship that underlies the individual's work performance . Two social theories underpin the relationship between safety climate and safety performance, namely the social exchange and the expectancy-valence. Social Exchange expects that if an organization has serious concerns about their employees' well-being, the employees will perform behaviours that would benefit their organization (Hon, Chan and Yam, 2014; Neal and Griffin, 2006) . When safety is the organization's concern, the employees will reciprocate by complying with the safety procedures (Hofmann and Morgeson, 1999) . The second theory is the Expectancy-Valence that predicts that employees believe that complying with safety procedures and participating in safety tasks will produce valued outcomes if there is a motivational process that has been made towards them (Hon, Chan and Yam, 2014; Neal and Griffin, 2006) .
In practical terms, the existence and level of the relationship between safety climate and safety performance varies depending on the industry context. Through the safety literature, it was clearly declared that there is a significant relationship between safety climate and safety performance (Clarke, 2006; Hon, Chan and Yam, 2014; Nadhim, Hon and Xia, 2016; Neal and Griffin, 2006; Siu, Phillips and Leung, 2004) . Comprehensive meta-analysis studies of Clarke (2006) and Christian et al. (2009) have indicated that safety climate is considered a significant contributor to safety performance. Several studies revealed that safety climate can influence the safety behaviour of employees in an organisation (Clarke, 2006; Hon, Chan and Yam, 2014; Neal and Griffin, 2006; Zohar, 1980) , though other studies have not recognized the relationship (Cooper and Phillips, 2004; Glendon and Litherland, 2001 ). This is due to the variability of the study environment, sample and methodology undertaken. Griffin and Neal (2000) undertook two studies in different Australian organizational contexts: manufacturing and mining. They have shown a strong relationship between safety climate and safety compliance and safety participation, in addition to a weak relationship with accidents/injuries. Furthermore, Mohamed (2002) identified a positive relationship between the safety climate and safe work behaviour. In Mohamed's model, the safety climate comprises of the workers' perceptions of safety and safe work behaviour in the work environment. Hon, et al. (2014) aimed to examine the relationships between safety climate and safety performance in repair, maintenance, minor alteration, and addition (RMAA), in Hong Kong. The safety climate was positively correlated with safety participation and safety compliance and significantly negatively correlated with self-reported near misses and injuries. In this study, the current research hypothesis is that retrofitting works' safety climate has positive correlation with retrofitting works' safety performance, as shown in Figure 1 . 
Research Method
A quantitative approach was adopted in collecting and analysing data in the current research. The scientific literature was utilised to construct the hypothetical model of the relationships between safety climate and safety performance in retrofitting works in the Australian construction industry. Conventionally, safety climate and safety performance were measured by questionnaire survey.
QUESTIONNAIRE SURVEY
A questionnaire survey has become a well-known method that has various advantages for data collection, including cost and analysis. Safety questionnaire survey aimed to discover retrofitting workers' safety perceptions. The questionnaire has three sections. The first contains four domains to scale the demographic information; personal attributes (age, marital status, smoking and alcohol consumption), knowledge level (education level and work experience), work-related attributes (employee status, working level, work trad) and safety attitude (White Card, received training and courses).
The second section measured the safety climate of the retrofitting workers. NOSACQ-50 was adopted because it has covered major safety climate factors (Kines et al., 2011) , and was developed mainly in the construction industry. It contains seven factors with 50 items. It has relied on 5-point Likert-scale from "1=Strongly Disagree" to "5=Strongly Agree" for evaluating subjects' agreement. The global Cronbach's Alpha value across seven factors was (0.94) and individually was between 0.78 to 0.86, which represents good reliability. The validity of NOSACQ-50 questionnaire has been discerned as it has been applied in five Nordic European countries (Kines et al., 2011) , in two chemical-plants, Sweden (Bergh, Shahriari and Kines, 2013) , in a Persian steel company in Iran (Yosefi et al., 2016 ) and other studies not limited to the safety field. It has acquired validity in practice as it is available in more than 25 languages (Kines, 2017) . Therefore, NOSACQ-50 questionnaire was considered as an appropriate instrument to measure the occupational safety climate of the retrofitting sector in the Australian construction industry.
The third section measured the safety performance of the retrofitting workers in 14 questions through three indicators comprising safety compliance, safety participation and occupational injuries. Four questions were used to measure the level of compliance with safety procedures of the respondents and their co-workers. Two questions were adopted from Neal and Griffin (2006) that used five-point Likert rating scale. The other two questions were adopted from Mohamed (2002) . The measuring scale was modified for consistency to follow the 5-point scale rather than using the percentage (0%-100 sectioned to tens). Six questions were used to measure the respondents' level of participation with safety activities in a 5-point measuring scale. Two questions were adopted from Neal and Griffin (2006, p.953 ) with some clarifications. The other four questions were developed to measure the level of the personal safety responsibility in retrofitting works as it has important considerations in the Australian construction industry. Although the statistics of injuries are classified as infrequent and unpredictable for reliable safety approaches (Chhokar and Wallin, 1985) , it is still considered as a valid lagging indicator of safety performance. Four questions were developed to measure the occupational injuries of the respondents in the last 12 months, namely 1) number of near misses, 2) number of injuries without absence, 3) number of injuries less than three days absence, and 4) number of injuries require more than three days absence.
PARTICIPANTS
The targeted sample was the crews of retrofitting projects. To obtain the participants for the current research, retrofit stakeholders were searched by using the websites of Queensland Building and Construction Commission (QBCC) and the Union for Australian Construction Workers (CFMEU). A total of 858 formal invitations were sent to the approved email lists asking for participation in this academic research. However, the online response rate was poor (less than 3%; 28 total responses). An earnest step, therefore, was taken to change the data collecting method. Field patrols were conducted searching for local retrofitting projects throughout Brisbane suburbs, Queensland, Australia (BCC, 2017). Throughout 52 suburbs, 41 retrofitting projects were visited and 635 questionnaires distributed. The questionnaire survey was administered across seven months between March and September 2016. The final number of the dispatched questionnaires including the online and hard copies was 1493 (858+635) and the total number of returned hard copies was 310 (28+282).
DATA ANALYSIS
The data analysis started with reviewing missing data, outliers and suspicious observations. Missing data was checked to ensure that the data sets were equivalent in all variables. Thirtysix questionnaires were excluded as the ratio of the missing data was more than 20%, while it should be less than 5% (Hair et al., 2014a) . Outliers are inescapable issues in most data sets in different fields. Adjusting the outlier values to retain data normality is preferable to performing a deleting process (Hoaglin, Iglewicz and Tukey, 1986) . To detect the outliers, researchers have found that data normality check (i.e. Kurtosis and Skewness) was an accurate and reliable indicator for outliers that retain normality of the data (Zijlstra, Van der Ark and Sijtsma, 2013). The treatment techniques of the outliers can vary depending on the data types. Winsorization was considered an effective technique, as discussed in the literature, especially for data that scaled though scores (e.g. five-point scale) (Liao, Li and Brooks, 2016) . Most of the safety climate and safety performance data had less than 5% of outliers. Screening the data means searching for aberrant (suspicious) observations. This can be done by checking the level of variance for the answers in each response that reveals the unengaged responses. In other words, the respondents' answers were examined by calculating the variance of its scores. When the value of the variance is close or equal to zero, this means the answers for most questions were the same. This indicates that the participant was not motivated in answering the questions in the questionnaire. It is important to maintain the normality of data distribution. Thus, ten unengaged responses were deleted as the values of the variance were very close to zero. After the filtering process and before moving on to the analysis process, the total number of the received questionnaires was 310 and the total valid number of questionnaires was 264. The response rate was 21% while the response rate of valid questionnaires was 17%. The percentage of the valid questionnaires was 85% of the total received questionnaires.
Data were analysed through IBM ® SPSS ® 23 for descriptive statistics and reliability (Norušis, 1986) . Although Covariance-Based Structural Equation Modelling (CB-SEM) is undoubtedly popular and a widely applied method, data sets seldom meet the requirements/conditions (Wong, 2013) . As a sufficient alternative method, partial least squares of Structural Equation Modelling (PLS-SEM) has become important in theory testing in various disciplines (Hair et al., 2014b) . PLS is a variance based rather than covariance-based analysis method. PLS-SEM was employed to investigate the direct relationship between the latent variables (safety climate and safety performance). SmartPLS was the chosen software package to conduct the analysis.
A reflective structural equation model was established, containing two measurement models. The first measurement model was to evaluate the safety climate of retrofitting works. The second measurement model was for the safety performance. It measures the relationship of safety performance through three 1 st order latent constructs (safety compliance, safety participation and occupational injuries). The structural model has examined the direct relationship between the 2 nd order exogenous latent variable (safety climate) and the 2 nd order endogenous latent variables (safety performance). This structural model has unique features as most of the existing literature examines the relationship between safety climate and the 1 st order latent variables (i.e. safety performance constructs). SmartPLS was utilised to estimate the measurement and structural models' parameters and statistical indices.
Research Findings
As shown in Table 2 , of the total respondents, the workers represent more than half (N=156, 59%), followed by supervisors about one third (N=74, 28%) and managers (N=34, 13%). The age categories of 26-35, 36-45 and 46-55 have dominated more than three-quarters (77%) of the sample. 62% of all respondents were married and 84% of them were employed. More than half (62%) of the respondents were married and the rest were singles (38%). More than two thirds (84%) of the respondents were employee while 16% of the respondents were self-employed. The education level has an important contribution to understanding safety instructions. Around 80% of the respondents had completed "High school or Certificate or Diploma". Whereas approximately 10% held university degrees, mainly those in the roles of supervisors and managers, as shown in Table 3 . Work experience can enhance the knowledge of safety in the retrofitting sector. More than 50% of the workers had between 2-10 years in the industry while about 50% of the managers had more than 15 years' experience. Alcohol consumption of respondents was also evaluated. The option "I do not drink Alcohol at work" was the highest (56%). It is understandable that consuming alcohol during work is illegal. It also shows the percentage of the participants consuming alcohol out of work-hours which might have a significant influence on the following working day depending on the quantity of alcohol consumed. Generally, 45% of the respondents consume alcohol during and out of work times. This can be a significant reason to prompt safety researchers and practitioners to investigate in-depth such an influential habit. In addition, 67% of the respondents indicated that they do not smoke at all, while 14% had been smoking all the time as shown in Table 4 . The mean scores of the safety climate and safety performance were 4.0 and 3.32 respectively. The mean and the standard deviation of the safety climate scores have obvious differences between workers, supervisors and managers. However, mean and standard deviation of the safety performance scores have shown convergence between different groups of participants. This might expound that the standard of safety performance is quite similar at any work-site. Mean, standard deviation and reliability of the safety climate factors and safety performance variables were calculated, as shown in Table 5 . The lowest mean among the safety climate factors was F5 (workers' safety priority and risk non-acceptance) (3.57) also with the highest standard deviation (1.23). The results of the rest of the safety climate factors were close to the Kines et al. (2011) outcomes. The mean scores of safety-compliance and safety-participation were very close to each other, i.e. 4.35 and 4.32 respectively. Whereas the mean value of the occupational injuries was close to zero. The correlations among safety climate factors were statistically significant. The occupational injuries and safety compliance were negatively correlated with safety participation (-0.25, -0.14 respectively). The structural model demonstrated a significant positive relationship between safety climate and safety performance. The relationship strength (loading) was 0.60 with 36% of variance explained (R2). The path coefficients (loadings) of the measurement models were acceptable as they were over 0.70 and statistically significant, as shown in Figure 2 and in Table 6 . However, the construct of occupational injuries was below the threshold (-0.36) which means negatively correlated with the safety performance, as found in the literature (Hon, Chan and Yam, 2014) . Table 6 Structural model loadings explained variance and effect size The loadings of the observed indicators were statistically significant, and all were above 0.40, as shown in Table 7 and Table 8 . The composite reliability values of safety climate and safety performance (0.95, 0.82) were higher than Cronbach's Alpha values (0.94, 0.77), respectively. As the principal of PLS-SEM is to maximise the explained variance, the convergent validity measures average variance extracted (AVE). The AVE values of the measurement models were over 0.50, indicating sufficient variance explained. However, the AVE values of second-order latent variables (safety climate and safety performance) were less than 0.50, as shown in Table 9 . Discriminant validity is to test whether the structural equation model has distinct latent variables in representing the data. In PLS, discriminant validity is measured by calculating Heterotrait-Monotrait ratio (HTMT) with a cut-off criterion of less than 0.85 or 0.90 (Hair, Ringle and Sarstedt, 2011; Henseler, Ringle and Sarstedt, 2015; Voorhees et al., 2016) . Table 10 shows that all HTMT ratios of the measurement and structural models were less than of 0.85. This means the constructs of the PLS-SEM were distinguishable and not related to each other. 
Discussions
Safety plays a substantial role in the retrofitting sector as retrofitting works witness serious accidents or possible fatalities for the retrofitting crews. The most common accidents in retrofitting works are falling from heights, falling objects, hazards of using (old) materials and power tools, and hitting/bumping the head and bruises (Nadhim, Hon and Xia, 2016) . This has raised concerns about safety performance in the retrofitting context.
The present research investigated the relationship between safety climate and safety performance in the retrofitting context. A structural model was built relying on occupational safety literature. The data was collected through a safety questionnaire survey. The established structural model has revealed a significant positive correlation (0.6) between safety climate and safety performance, with 36% of the variance explained. The findings were consistent with the previous studies such as Hon et al. (2014) and Zahoor et al. (2017) .
Safety researchers identified deficiencies in safety management procedures and systems mainly through questionnaire surveys (Choudhry, Fang and Lingard, 2009) . Essentially, the NOSACQ-50 questionnaire measures the safety climate with 7 factors through 50 items (Kines et al., 2011) . The current study retained the seven factors but with fewer items. A total of 31 (62%) out of 50 items have been employed to measure the safety climate of retrofitting works. These items (questions) have reflected the true safety climate of retrofitting works. There is a slight difference in the safety climate questionnaire results between the current research and Kines et al. (2011) , which is mainly due to the variations among the construction industry sectors, as shown in Table 11 . Table 11 Safety Climate Factors between the current study and Kines et al. (2011) Safety Climate Factors Current Study Kines et al. (2011) Mean ( (3.57) . As retrofitting works are considered small projects that are undertaken by small businesses, retrofitting crews might not work in a social environment that contributes to reducing the stress that, in turn, shows a passivity toward safety. Thus, workers may not have given safety a high priority, which has led them to accept taking risks in their daily jobs. This could establish a norm that favours production over safety. Such norms would not increase individual safety behaviour, but the workers might anticipate that safe behaviour can be socially rewarding when working in a group. Encouraging active communication, learning and good behaviours can significantly improve the safety performance of retrofitting works. The safety performance will be enormously enhanced if the top management showed commitment to safety (Zahoor et al., 2017) .
The safety performance was measured through safety compliance, safety participation and occupational injuries. Safety compliance and safety participation were highly positively correlated with safety performance (0.94, 0.89 respectively) with good variance rates explained (0.87, 0.79 respectively), as shown in Table 5 . Neal and Griffin (2006) indicated a stronger relationship between safety climate and safety compliance than safety participation. Moreover, the Clarke (2006) meta-analysis indicated that safety participation (0.50) had higher credibility value than safety compliance (0.43). However, retrofitting crews are attempting to comply with safety rules to achieve the required safety level rather than participating in extra safety activities voluntarily. Thus, the safety compliance of the retrofitting works has a higher mean score than the safety participation. This difference is because the research of Neal and Griffin was conducted in the hospital context, where employees habitually comply with safety rules. Another possible reason may be that the hospital has a static work environment, while the retrofitting context as part of construction industry is considered a dynamic work environment (Rasmussen, 1997; Zohar and Luria, 2004) . The typical characteristics of retrofitting works (e.g. short work period, multi-tasks, minute tasks) may weaken the workers' motivation to participate in optional safety activities. This refers to the fact that there may be another latent variable influencing the safety performance of retrofitting works in addition to the safety climate, such as the surrounding environment, work type or personal attitude. Table 11 continued
The structural equation model was established to examine the relationship between the safety climate and safety performance in the retrofitting works' sector. This model was a second order structural model in testing the relationship between the latent variables. The safety climate was as a second-order exogenous and the safety performance was as a secondorder endogenous. Indeed, the safety literature has depicted a positive relationship among safety climate and safety compliance and safety participation (Clarke, 2006; Hon, Chan and Yam, 2014; Neal and Griffin, 2006) . The findings of the current research were similar to the studies of Hon et al., (2014) and Zahoor et al. (2017) . The current structural model has shown a positive relationship (0.60) between safety climate and safety performance with 36% (R2=0.36) of the variance explained. Therefore, the research hypothesis was supported. In addition, increasing safety awareness and communication, and regular training for retrofitting workers can assist the retrofit crews.
The construction industry has clear safety rules and practice guidelines that are regularly updated. However, there is a lack of comprehensive existing guidelines for small and mediumsized contractors. To ensure health and safety, workers in the retrofitting sector should be aware of safety duties and must have the right risk assessments to follow the correct procedures (Hon, Chan and Yam, 2014) . When the responsibility for health and safety have been seriously considered by the contractors, the importance of identifying accidents' root causes becomes more important than blaming the workers. Conventionally, safety performance is gauged through accidents' statistics (Hon, Chan and Yam, 2014) . However, statistics are not available for the retrofitting sector. While the near misses have been utilised as metrics/leading indicators in some companies (Hinze, Thurman and Wehle, 2013) , the retrofitting accidents could be avoided if there are statistics showing the seriousness of those accidents.
Conclusion
The occupational health and safety (OHS) in the construction industry remains at the forefront of each regulation. Meanwhile, enhancing the sustainability of existing/aged buildings by employing retrofitting, renovation, refurbishment and remodelling has become high in demand in recent decades, globally. This need has raised the concerns of safety regulations in retrofitting works which are normally small projects.
This research has contributed to examining the relationship between safety climate and safety performance of the retrofitting sector. One of the principal contributions of this research was the determination of effective factors of the safety climate. By employing the NOSACQ-50 questionnaire, this research has offered an initial safety evaluation rather than relying on the simple statistics of the construction industry. More than half of the safety climate factors were newly implemented in retrofitting works such as management safety empowerment and justice, workers' communication and learning, and workers' trust in the efficacy of safety systems. In addition, measuring the safety performance of retrofitting works was achieved through using three constructs comprising safety compliance, safety participation and occupational injuries. Of the relationship between safety climate and safety performance, the results showed that the relationship strength was 0.6 with 36% of variance explained, which means there still room for unexplored variables.
The current research has some limitations. It had difficulty in securing participants from the approved lists of trades and contractors through the QBCC and CFMEU websites. As an alternative way of data collection, field patrols limited the sample to a restricted region (Brisbane, Queensland) by searching for local retrofitting projects. Another limitation is that the distributed questionnaire relied mainly on self-reported indicators to measure the perceptions of the participants' safety climate and safety performance. This may lead to the common method variance issue, and the systematic variance of error can have serious impacts on empirical results leading to the possibility of misleading conclusions (Podsakoff et al., 2003) . A further limitation is that the relationship between safety climate and safety performance of retrofitting works may have been overestimated given that PLS-SEM method uses the variance-based method that can have type I error, although the current research findings had a consistency with occupational safety literature in the construction industry (Hon, Chan and Yam, 2014; Mohamed, 2002; Zahoor et al., 2017) . The observed indicators of occupational injuries in this study included the numbers of near misses, the number of injuries without absence, the number of injuries less than three days absence, and the number of injuries requiring more than three days absence. They were treated equally in this study. However, further thoughts on giving them different weighting to reflect the severity of incidents should be considered in future study.
